
DESCRIPTION 



RECORD MEDIUM, RECORDING METHOD FOR RECORD MEDIUM, 
OUTPUT CONTROLLING METHOD, REPRODUCING APPARATUS, 
RECORD AND REPRODUCTION CONTROLLING METHOD, RECORDING 
METHOD, RECORD AND REPRODUCTION METHOD, AND RECORDING 



medium on which data of a content has been recorded, a 
recording method for a record medium, an output 
controlling method, a reproducing apparatus, a record 
and reproduction controlling method, a recording method, 
a recording and reproducing method, and a recording 
and/or reproducing method, in particular, to those for 
protecting the data of the content. 
Background Art 



content and a video content that are recorded to a 
record medium, a watermark of which copy management 
information as additional information is superimposed 
and embedded to the data of the contents has been 
developed. To accomplish such a watermark, a method 
for spreading a spectrum of additional information 
using spectrum spreading and superimposing the spread 
spectrum to data of a content, a method for inserting 
additional information into a low order bit of a signal 
or a high order coefficient of compressed data, a 



AND/OR REPRODUCING METHOD 



Technical Field 



The present invention relates to a record 



To protect the copyright of data of an audio 



method for inserting additional information using 
masking effect so that the additional information does 
not affect a content, a method for inserting additional 
information into a first peeik or a second peak of a 
predetermined range or the vicinity thereof, and so 
forth are known. 

As copy management information for protecting 
copyright, for a music content, SCMS (Serial Copy 
Management System) is used. On the other hand, for a 
video content, CGMS (Copy Generation Management System) 
is used. The largest difference between the SCMS and 
the CGMS is in that the former can prohibit an original 
content from being copied. Thus, a private copy 
operation can be rejected. 

As shown in Fig. 1, using the copy management 
information of the SCMS composed of two bits, a copy 
operation Is managed. Using the copy management 
information of the SCMS, not only a copy free 
designation and a copy prohibition designation, but a 
copy generation management can be performed. 

In other words, as shown in Fig. 1, using the 
copy mauiagement information of the SCMS composed of two 
bits, copy operations are managed. When the SCMS is (0, 
0), it represents that a copy operation can be freely 
performed. When the SCMS is (0, 1), it represents that 
a copy operation can be performed in one generation. 
When the SCMS is (1, 1), it represents that a copy 



operation is prohibited. In other words, when the SCMS 
is (0, 1), although an original record medium can be 
copied, the copied record mediiam is prohibited from 
being copied. 

5 As was described above, to protect copyright, 

a technology of which copy management information is 
recorded as a watermark has been proposed. As copy 
management information, the copy management information 
of the SCMS can be used. Using the copy management 
10 information of the SCMS, not only a copy free 

Q designation and a copy prohibition designation, but a 

^ copy generation management can be performed. 

5| However, when a copy generation management is 

^ performed using the SCMS, it is necessary to rewrite 

0 15 the copy management Information. For example, when 

H copy management information SCMS of an original record 

Q medium is ( 0 , 1 ) , a copy operation can be performed in 

one generation. Thus, when information of the original 
record medium is copied to another record medium, it is 
20 necessary to rewrite the copy management information 

SCMS from (0, 1) to (1, 1). 

Additional information as a watermark that is 
superimposed and recorded to data of a content by 
spectrum spreading or the like. Thus, additional 
25 information recorded as a watermark cannot be easily 

rewritten. Thus, when conventional SCMS as copy 
management information inserted as a watermark is used. 



3 



it becomes difficult to manage a copy operation in one 
generation , 

In the copy managing system of the SCMS, if 
information of an original record medium is directly 
5 copied to another record medium, the copy management 

information of the SCMS is directly copied to the other 
record mediiim. For example, when the copy management 
information SCMS of the original record medium is (0, 
1 ) , if information of the original record medium is 

1^ 10 directly copied to another record medium, the copy 

Q 

H% management information SCMS of the copied record medium 

M 

y becomes (0, 1). Thus, the copied record medium can be 
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further copied to other record mediums. 

Therefore, an object of the present invention 



Nl 15 is to provide a record medium, a recording method for a 

H- 

record medium, an output controlling method, a 

=S 

Q reproducing apparatus, a record and reproduction 

controlling method, a recording method, a recording and 
reproducing method, and a recording and/or reproducing 

20 method that allow a copy operation in a plurality of 

generations, a reproducing operation, and a charging 
operation to be easily managed. 
Disclosure of the Invention 

The present invention is a record medium for 

25 recording a plurality of types of rocuiagement 

information provided corresponding to a plurality of 
types of record mediums along with data of a content. 



The present invention is a recording method 
for a record medium, comprising the steps of: 

embedding a plurality of types of management 
information provided corresponding to a plurality of 
5 types of record mediums as additional information to 

data of a content that is recorded; 

performing a first encoding process for the 
data of the content to which the additional inf oxrmatlon 
has been embedded; 
10 performing a second encoding process for the 

CI 

f=¥^ plurality of types of management information; and 

1^ modulating the data of the content of which 



the first encode process has been performed and the 
plurality of types of management information of which 



^ 15 the second encode process has been performed. 



m 

Nr Tbe present invention Is a recording method 

Q for a record medium, comprising the steps of : 

determining the type of a record medium to 
which a plurality of types of management information 
20 provided corresponding to a plurality of types of 

record mediiims have been recorded along with data of a 
content ; and 

controlling a recording operation for the 
data of the content that has been read from the record 
25 medium corresponding to the management information 

selected corresponding to the determined result of the 
record medium in the plurality of types of management 
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information. 

The present invention is an output 
controlling method, comprising the steps of: 

reading data of a content and a plurality of 
types of management information from a record medium, 
the plurality of types of management information 
provided corresponding to a plurality of types of 
record mediums being embedded to the data of the 
content, the plurality of types of management 
information being recoded in a predetermined area of 
the record medium; 

extracting the plurality of types of 
management information from the data of the content 
that is read from the record medium; 

collating the plurality of types of 
management information that are extracted with the 
plurality of types of management information that are 
read from the record medium; and 

controlling an output of the data of the 
content that is read corresponding to the collated 
result . 

The present invention is a reproducing 
apparatus for a record medium, comprising: 

a reading portion for reading data of a 
content and a plurality of types of management 
information from the record medium, the plurality of 
types of management information provided corresponding 



to a plurality of types of record mediums being 
embedded to the data of the content , the plurality of 
types of management information being recoded in a 
predetermined area of the record meditam; 
5 an extracting portion for extracting the 

plurality of types of management information from the 
data of the content that is read from the record medium 
by the reading portion; 

a collating portion for collating the 
M 10 plur-ality of types of management information that are 

p extracted by the extracting portion with the plurality 

y, of types of management information that are read from 

Q 

m the record medium by the reading portion; and 



an output controlling portion for controlling 
15 an output of the data of the content that is read 

corresponding to the collated result by the collating 
Q portion . 

The present invention is a record and 
reproduction controlling method for a record medium, 
20 comprising the steps of: 

reading data of a content and a plurality of 
types of management infoxmation from a record medium, 
the plurality of types of management information 
provided corresponding to a plurality of types of 
25 record mediums being embedded as additional information 

to the data of the content, the plurality of types of 
management information being recoded in a predetermined 
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area of the record medium; 

extracting the additional information from 
the data of the content that is read from the record 
mediijm; 

5 collating the plurality of types of 

management Information that are contained in the 
extracted additional information with the plurality of 
types of management: information that are read from the 
record medium; and 
10 controlling an output of the data of the 

Q content that is read corresponding to the collated 



U 



result • 

The present invention is a recording method, 
comprising the steps of: 
15 determining the type of a record medium, a 

plurality of types of management information provided 



Q corresponding to types of record meditims being recorded 

m 

to the record medium along with data of a content, the 
plurality of types of management information containing 

20 copy management information; 

determining whether or not the record medium 
is cin original record medium corresponding to the 
management information that is read from the record 
medium and the determined result of the type of the 

25 record medium at the first determining step; euid 

when the determined result at the first 
determining step represents that the record medium is 

8 



an original record medium, controlimg a recording 
operation for the data of the content that is read from 
the record medium to another record medium 
corresponding to the copy mcinagement information. 

The present invention is a recording method, 
comprising the steps of: 

determining the type of a record medium, a 
plurality of types of management information provided 
corresponding to a plurality of types of record mediums 
being recorded on the record medium, the plurality of 
types of management information containing 
identification information, copy generation inf oannation, 
and copy management information; 

determining whether or not the record medium 
is an original record mediums corresponding to the 
management information that is read from the record 
medium and the determined result of the type of the 
record medium at the first determining step; and 

when the deteznnined result at the second 
determining step represents that the record medium is 
an original record medium, advancing the generation of 
the copy generation information by one and controlling 
a recording operation for recording the data of the 
content that is read the record medium to another 
record medium corresponding to the copy management 
information . 

The present invention is a recording and 



reproducing method, comprising the steps of: 

determining the type of a record medium, a 
plurality of types of management information provided 
corresponding to a plurality of types of record mediums 
5 being recorded on the record medium, the plurality of 

types of management information containing copy 
generation information and copy management information; 

determining whether or not the record medium 
is an original record mediums corresponding to the 
m 10 management information that is read from the record 

O medium and the determined result of the type of the 

record medium at the first determining step; 

d 

when the determined result at the second 
determining step represents that the record medium is 



y 15 an original record medium, reproducing the record 
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medium corresponding to the management information; and 
advancing the generation of the copy 

generation information by one and controlling a 

recording operation for recording the data of the 
20 content that is read from the record medium to another 

record medium corresponding to the copy management 

information . 

The present invention is a recording method, 

comprising the steps of: 
25 identifying the type of a record medium, the 

record medium having an Identification portion used to 

identify the type of the record medium, at least first 



10 



management information for reproduction- only record 
medliun and second management information for recordable 
record mediums being recorded to the record medium 
along with data of a content; and 

controlling a recording operation for 
recording the data of the content that is read from the 
record medium along with the first management 
information and the second management information to 
another record medium corresponding to the first 
management information, when the determined result of 
the type of the record medium at the determining step 
represents that the record medium is a reproduction- 
only record medium, and a recording operation for 
receding the data of the content that is read from the 
record medium along with the first management 
information and the second management Information to 
the other record medium corresponding to the second 
management information, when the determined result of 
the type of the record medium at the determining step 
represents that the record medium is a recordable 
record medium. 

The present invention is a recording and/or 
reproducing method, comprising the steps of: 

determining the type of a record medium, the 
record medium having an identification portion used to 
identify the type thereof, management information 
containing at least identification information, copy 

11 



generation Information, and copy management inforraation 
being receded to the record medium along witlx data of a 
content ; 

determining whether or not the record medium 
5 is an original record medium corresponding to the 

identified result of the record medium and at least the 
identification information and the copy generation 
information that are read from the record medium; and 
controlling a recording operation and/ or a 
14 10 reproducing operation for the record mediiim 



3 corresponding to the determined result at the second 

w 

determining step. 
5j The present invention is a record medium 

^ having an identification portion used to identify the 

M 15 type thereof, data of a content being recorded to the 

H record medium, a plurality of management information 

provided corresponding to a plurality of types of 
record mediums being embedded as additional information 
to the data of the content, the plurality of types of 
20 management information being recorded in a 

predetermined area of the record medium. 

Copy management information SCMS~P for read- 
only record mediums and copy management information 
SCMS-R for recordable record mediums are pre-recorded 
25 to a record medium at a time, mien the record medium 

that is reproduced is a read-only record medium, a copy 
operation is controlled corresponding to the copy 

12 



management iufonnatxon SCMS-P for read-only record 
mediums . In contrast , when the record medium that is 
reproduced is a recordable record medium, a copy 
operation is controlled corresponding to the copy 
management information SCMS-R for recordable record 
mediums . 

Data of many contents is distributed with 
read-only record mediums such as CD and CD-ROM. A copy 
operation that results in a problem from a view point 
of copyright protection is a copy operation from a 
read-only record medium such as CD or CD-ROM to a 
recordable record medium such as CD-R or CD-RW* 

Thus „ when an original record medium is a 
read-only record medium, (0, 0) is written as copy 
management information SCMS-P for read-only record 
mediums, and (1, 1) is written as copy management 
information SCMS-R for recordable record mediums, since 
copy management information SCMS-P for read-only record 
mediums is ( 0 , 1 ) , the original record medium can be 
copied to a recordable record medium as a first 
generation copy. As to a second generation copy, the 
recordable record medium is copied to another 
recordable record medium. In this case, since the copy 
management information SCMS-R is {1, 1), it represents 
that a copy operation is prohibited, the copy operation 
is prohibited. In such a manner, a copy free 
designation, a one generation copy designation, and a 

13 



copy prohibition designation can be performed. In 
addition, when the one generation copy designation is 
performed, it is not necessary to rewrite the copy 
management information - 
5 In addition, when original type information 

recorded on the record medium is different from the 
type of the real record medium and thereby it is 
determined that the record medium has been copied, 
since it can be assumed that a copy operation has been 
14 10 performed In at least one generation, a copy operation 

is managed supposing that copy management information 
of which the copy generation is advanced by one is new 
^ copy management information. Thus, without need to 

^ rewrite the copy management information, a copy 

2 

Q 15 generation can be managed. 

Thus, assuming that \rtienever a copy operation 
is performed, copy management infoirmation eind copy 
generation Information are rewritten corresponding to a 
predetermined rule, the original type information 
20 recorded on the record medium Is different from the 

type of the real record medium. When it has been 
determined that the record medium is a copied record 
medium, the copy management information and the copy 
generation information are forcedly rewritten 
25 corresponding to the predetermined rule. Thus, copied 

record mediums that do not comply with the 
predetermined rule are not distributed. Thus, the 

14 



copyright can be protected - 
Brief Description of Drawings 

Fig. 1 is a schematic diagram for explaining 
conventional copy management information; Fig. 2 is a 
block diagram showing an example of the structure of a 
recording apparatus according to the present Invention; 
Fig. 3 Is a schematic diagram for explaining a copy 
control using a record medium according to the present 
invention; Fig. 4 Is a block diagram showing an example 
of the structure of a reproducing apparatus according 
to the present invention; Fig. 5 is a block diagram for 
explaining the example of the reproducing apparatus 
according to the present Invention; Fig. 6 is a block 
diagram for explaining the example of the reproducing 
apparatus according to the present Invention; Fig. 7 is 
a schematic diagram for explaining a copy control using 
a record medium according to the present invention; Fig 
8 is a schematic diagram for explaining copy management 
Information; Fig. 9 Is a schematic diagram for 
explaining copy management Information; Fig. 10 Is a 
schematic diagram for explaining reproduction 
management information; Fig. 11 is a schematic diagram 
for explaining reproduction management information; Fig 
12 Is a schematic diagram for explaining an example of 
a management for a plurality of generations; Fig. 13 Is 
a schematic diagram for explaining an example of a 
management for a plurality of devices; Fig. 14 is a 
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schematic diagxcini for explaining an example of a 
management for a plurality of devices; Fig. 15 is a 
schematic diagram showing an example of a record format 
of additional information recorded as a watermark; Fig. 
16 ±s a schematic diagram showing another example of a 
record format of additional information recorded as a 
watermark; Fig. 17 is a flow chart for explaining 
another embodiment of the present invention; Fig. 18 is 
a flow chart for explaining smother embodiment of the 
present invention; Fig, 19 is a schematic diagram 
showing another example of a record format of 
additional information recorded as a watermark; Fig. 20 
is a flow chart for explaining another embodiment of 
the present invention; and Fig. 21 is a flow chart for 
explaining another embodiment of the present invention. 
Best Modes for Carrying out the Invention 

Next, with reference to the accompanying 
drawings, embodiments of the present invention will be 
described. According to a first embodiment of the 
present invention, a plurality of types of copy 
management information are provided corresponding to 
types of record mediiams. The plurality of types of 
copy management information corresponding to types of 
record mediums are recorded on one record medium at a 
time. Using the plurality of types of copy management 
information corresponding to types of record mediums, a 
copy operation is controlled. 

16 



As record mediums, read-only record mediums 
such as CD (Compaci: Disc) format optical discs and CD- 
ROM (Compact Disc Read Only Memory) format optical 
discs and recordable record mediums such as CD-R 
5 (Compact Disc Recordable) format discs and CD-RW 

(Compact Disc Rewritable) format discs are used. 
Corresponding to these types of record mediums, copy 
management information SCMS-P for read-only record 
mediums such as CD and CD-ROM and copy management 
la. 10 information SCMS-R for recordable record mediums such 

Q as CD-R and CD-RW are provided. 

Record mediums such as CD and CD-ROM can be 

m 

m 

ill 



25 



treated as reproduction- only record mediums because 
pits are formed by injection molding. In contrast. 



M 15 record mediums such as CD-R and CD-RW can be treated as 

recordable record mediums because data is optically 



a recorded by an optical pickup. 

The copy management information SCMS-P and 
copy management information SCMS-R can be recorded in 
20 the following methods. 

(1) as additional information as a watermark, 
superimposed by spectrum spreading, inserted into a low 
order bit, inserted into a high order coefficient of 
compressed data of a content, inserted using masking 
effect so that it does not exist in a content, or 
inserted into a first peak or a second peak in a 
predetennined range or the vicinity thereof. 

17 



(2) recorded In a predetermined data area 
such as a sub code or a header. 

(3) recorded in a predetermined physical 
area of a record medium such as a lead- in area or an 

5 area in which so-called TOC data is recorded. 

The copy management information SCMS-P and 
copy management information SCMS-R may be recorded by 
one of the methods (1) to (3). Alternatively, they may 
be recorded by all the methods ( 1 ) to ( 3 ) . Further 
1^ 10 alternatively, they may be recorded by some of the 

^ methods ( 1 ) to ( 3 ) . 

W Record mediums such as CD and CD-ROM that are 

9 distributed and sold are quantitatively produced by 

M| using stampers created based on a master disc. The 

Q 15 master disc and CD and CD-ROM are produced by known 

H ■ 

H methods • 



Fig. 2 shows the structure of a recording 
apparatus in the case that a master disc is produced. 
As shown in Fig, 2, when a master disc is produced, 

20 data of a content is supplied to an input terminal 1. 

The copy management information SCMS-P and the copy 
management information SCMS-R are supplied to input 
terminals 2 and 3, respectively. The data of the 
content that is input to the input terminal 1 is 

25 supplied to an encoder 4. The encoder 4 encodes the 

data of the content with error correction code. 

The copy management information SCMS-P and 
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the copy management information SCMS-R that are input 
from the input terminal 3 are supplied to a watermark 
generating circuit 7. The watermark generating circuit 
7 places the copy management information SCMS-P and the 
copy management information SCMS-R in additional 
information as a watermark. An output of the watermark 
generating circuit 7 is superimposed with the data of 
the content that is input from the input terminal 1. 

The copy management information SCMS-P and 
the copy management information SCMS-R that are input 
to the input terminal 2 are supplied to a sub code 
encoder 6, The sub code encoder 6 places the copy 
management information SCMS-P and the copy management 
information SCMS-R in the sub code data. The resultant 
sub code data is supplied to a modulating circuit 5. 

An output of the modulating circuit 5 is 
supplied to an optical pickup 9 through an RF amplifier 
8. The optical pickup 9 records the data of the 
content to a master disc 10 as a record medium. The 
information of the watermark containing the copy 
management information SCMS-P and the copy management 
information SCMS-R is superimposed with the data 
recorded on the master disc 10. The sub code data 
contains the copy management information SCMS-P and the 
copy management information SCMS-R. 

Discs that are sold and distributed are 
quantitatively produced by stampers produced based on 

19 



the master disc 10 produced in the above -described 
manner - 

The two copy management information SCMS-P 
and copy management information SCMS-R are recorded on 
one record medium at a time. When the record medium is 
reproduced, one of the two copy management information 
SCMS-P emd copy management information SCMS-R is 
selected corresponding to the type of the record medium. 
Corresponding to the selected copy management 
inf03nnation« a copy operation is controlled. 

As shown in Fig. 8, the copy management 
information SCMS-P and the copy management information 
SCMS-R manage a copy operation using information of two 
bits each as with the SCMS copy management information. 
In each of the copy management information SCMS-P and 
the copy management information SCMS-R, (0, 0) 
represents copy free; (O, 1) represents one generation 
copy permitted; and (1, 1) represents copy prohibited. 

Data of mciny contents is distributed with 
read-only record mediums such as CD and CD-ROM. A copy 
operation that results in a problem from a view point 
of copyright protection is a copy operation from a 
read-only record medium such as CD or CD-ROM to a 
recordable record medium such as CD-R or CD-RW. 

According to the first embodiment of the 
present invention, data of an original content is 
distributed with read-only record mediums. A copy 

20 



operation that results in a problem from a view point 
of copyright protection is a copy operation from a 
read-only record medium to a recordable record medium. 
According to the embodiment, the fact that the type of 
a record medium on which data of an original content 
has been recorded is different from the type of a 
record medium on which the data is copied is considered. 

Fig- 3 shows a copy control in the case that 
data of a content is copied using two types of copy 
management information that are the copy management 
information SCMS-P for read-only record mediums and the 
copy management information SCMS-R for recordable 
record mediums- In Fig. 3, record mediums that are not 
hatched are read-only record mediums, whereas record 
mediums that are hatched are writable record mediums* 

In Fig. 3, the case of which an original 
record medium llA is copied will be described. The 
original record medium llA is a read-only record medium 
such as CD or CD-ROM. On the original record medium 
llA, which is a read-only record medium, (0, 0) and (0, 
0) are written as the copy management information SCMS- 
P for read-only record mediums and copy management 
information SCMS-R for recordable record mediums, 
respectively . 

Now, it is assumed that information of the 
original record medium llA is copied to a record medium 
IIB and a first generation copy of the original record 



medium llA is produced. The record medium 1 IB is a 
recordable record medium such as CD-R or CD-RW. 

When information is copied from the record 
medium llA to the record medium IIB, the record medium 
llA is reproduced and the copy management information 
of the original record medium llA is checked. As the 
copy m£magement information, there are two types of 
copy management information that are the copy 
memagement information SCMS-P for read-only record 
mediums and the copy management information SCMS-R for 
recordable record mediums. However, since the original 
record medium llA is a read-only record medium, the 
copy management information SCMS-P for read-only record 
mediums is checked. Since the copy management 
information SCMS-P for read-only record mediums is (0, 
0), it represents that a copy operation is permitted. 
Thus, information can be copied from the record medium 
llA to the record medium IIB. As a result, the 
information of the record medium llA is copied to the 
record meditmi IIB. A first generation copy of the 
original record medium 11 A is produced on the record 
medium 118. 

The copy management information SCMS-P for 
read-only record mediums and the copy management 
information SCMS-R for writable record mediums that 
have been recorded on the original record medi\am llA 
are recorded as they are to the record medium IIB as 
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tiie first generation copy. Thus, (0, 0) and (0, 0) as 
the copy management information SCMS-P for read-only 
record mediums and the copy management information 
SCMS-R for recordable record mediums, respectively, are 
written to the record medium IIB as the first 
generation copy. 

In addition, it is assumed that Information 
of the record medium IIB is copied to a record medium 
lie so as to produce a second generation copy of the 
record medium llA, The record medium IIC is a 
recordable record medium such as CD-R or CD-RW. 

When information is copied from the record 
medium IIB to the record medium IIC, the record medium 
IIB is reproduced. At that point, the copy meuiagement 
Information of the record medium IIB is checked. Since 
the record medium 1 IB is a recordable record medium, 
the copy management information SCMS-R for recordable 
record mediums is checked. Since the copy management 
information SCMS-R for recordable record mediums is (0, 
0), a copy operation is permitted. Thus, information 
can be copied from the record medium IIB to the record 
medium IIC. As a result, information of the record 
medium IIB is copied to the record medium IIC. A 
second generation copy of the original record medium 
llA is produced on the record medium IIC. 

The copy management information SCMS-P for 
read-only record mediums and the copy management 
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informatxon SCMS-R for recordable record mediums that 
have been recorded on the record medium IIB are 
recorded as they are to the record medium IIC as the 
second generation copy. Thus, (0, 0) and (0, 0) as the 
copy management information SCMS-P for read-only record 
mediums and the copy management information SCMS-R for 
recordable record mediums, respectively, are written to 
the record medixim IIC as the second generation copy, 
respect ively . 

In such a manner, when (0, 0} and (0, 0) as 
the copy management information SCMS-P for read-only 
record mediums and the copy management information 
SCMS-R for recordable record mediums, respectively, 
have been written to the original record medium llA, a 
copy operation can be freely permitted in a plurality 
of generations. 

Next, the case of which an original record 
medium 12A is copied will be described. The original 
record medium 12A is a read-only record medium such as 
CD or CD-ROM. On the original record medium 12A, (O, 
1) and (1, 1) as the copy management information SCMS-P 
for read-only record mediums and the copy management 
information SCMS-R for recordable record mediums, 
respectively, have been written. It is assiimed that 
information of the record medium 12A is copied to a 
record medium 12B so as to produce a first generation 
copy of the record medium 12A. The record medium 12B 



is a recordable record medium such as CD-R or CD-RW. 

When information is copied from the record 
medium 12A to the record medium 12B. the record medium 
12A is reproduced. At that point, the copy management 
5 information is checked. Since the original record 

mediiun 12A is a read-only record medium, the copy 
management information SCMS-P for read-only record 
mediums is checked. Since the copy memagement 
information SCMS-P for read-only record mediums is (0, 
1^ 10 1), a copy operation is performed in one generation. 

3 Thus, the information of the record medium 12A is 

copied to the record medium 12B. As a result, the 



y information of the original record medium 12A is copied 

W to the record medium 12B. A first generation copy of 

Q 15 the original record medium 12A is produced on the 

^ record medium 12B. 



Hi 
5^ 



The copy management information SCMS-P for 
read-only record mediums and the copy management 
information SCMS-R for recordable record mediums that 

20 have been recorded on the original record medium 12A 

are recorded as they are to the record medium 12B as a 
first generation copy. Thus, (0, 1) and (1, 1) as the 
copy management information SCMS-P for read-only record 
mediums and the copy management information SCMS-R for 

25 recordable record mediums, respectively, are written to 

the record medium 12B as the first generation copy. 

Further, it is assumed that information of 

25 



the record medium 12B is copied to a record medium 12C 
so as to produce a second generation copy of the record 
medium 12A. The record medium 12C is a recordable 
record medium such as CD-R or CD-RW. 

When information is copied from the record 
medium 12B to the record medium 12C, the record medium 
12B is reproduced- At that point, the copy management 
information is checked. Since the record medium 12B is 
a recordable record medium, the copy management 
information SCMS-R for recordable record mediums is 
checked. Since the copy management Information SCMS-R 
for recordable record medium is {1, 1), a copy 
operation is prohibited. Thus, the information of the 
record medium IIB cannot be copied to the record medium 
lie. 

In such a manner, when {0, 1) and (1, 1) as 
the copy management information SCMS-P for read-only 
record mediums and the copy management information 
SCMS-R for recordable record mediums, respectively, 
have been written to the original record medium 12A, a 
copy operation is permitted in only one generation. 

Next, the case of which an original record 
medium 13A is copied will be described. The original 
record medium 13A is a read-only record medium such as 
CD or CD-ROM. (1, 1) as the copy management 
information SCMS-P for read-only record mediums has 
been written to the original record mediiam 13A. In 



additxon, since the original record medium 13A Is 
prohibited from being copied, it is impossible to copy 
the information of the record medium 13A to a 
recordable record medium. Thus, (1, 0) as the copy 
5 management Information SCMS-R for recordable record 

mediums has been written to the record medium 13A- In 
this case, it is assumed that the Information of the 
record medium 13A is copied to a record medium 13B so 
as to produce a first generation copy of the record 

14 10 medium 13A. The record medium 13B is a recordable 

O 



record medium such as CD-R or CD-RW* 

When information is copied from the original 
record medium 13A to the record medium 13B, the 
original record medium 13A is reproduced. At that 



15 point, the copy management information is checked. 

H 

N? Since the original record medium 13A is a read-only 

_^ 

Q record medium, the copy management information SCMS-P 

'^ 

for read-only record mediums is checked- Since the 

copy management information SCMS-P for read-only record 
20 mediums is (1, 1), a copy operation is prohibited. 

Thus, information cannot be copied from the record 

medium 13A to the record medium 13B. 

In such a manner , when ( 1 , 1 ) and ( 1 , 0 ) as 

the copy management information SCMS-P for read-only 
25 record mediums and the copy management information 

SCMS-R for recordable record mediums, respectively, 

have been written to the original record medi\3m 13A, a 
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copy operation is prohibited - 

As was described above, both the copy 
management information SCMS-P for read-only record 
mediums and the copy management information SCMS--R for 
5 recordable record mediums have been recorded to a 

record medium. When a record medium to be reproduced 
is a read-only record medium, a copy operation is 
controlled corresponding to the copy management 
information SCMS-P for read-only record mediums. When 
10 a record medium to be reproduced is a recordable record 

medium, a copy operation is controlled corresponding to 
P the copy management information SCMS-R for recordable 

record mediums . 

In this case, as shown in Fig. 3, a copy free 



m 



_ 15 designation, a one generation copy designation, and a 

N= copy prohibition designation can be performed. When a 

one copy generation designation is performed, it is not 
necesseory to rewrite the copy management information. 
Thus, when the copy management information is recorded 
20 to additional information as a watermark, it is not 

necesscucy to rewrite the watermark. 

Fig. 4 shows an example of a data reproducing 
apparatus that controls a copy operation for a record 
medium using such two types of copy management 
25 information. 

In Fig. 4, an optical disc 101 is rotated and 
driven by a spindle motor 102. An optical pickup 103 
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that reproduces daca from the optical diuc 101 is 
disposed. A feed motor (not shown) that travels the 
optical pickup 103 in the radius direction of the disc 
is disposed- A servo circuit that controls the 
rotation of the spindle motor 102 and a servo circuit 
that controls focusing and tracking of the optical 
pickup are disposed. 

Additional information as a watermark is 
superdLmposed to data of a content recorded on the 
optical disc 101. A watermark is accomplished by a 
method for inserting additional information using 
spectrum spreading, a method for inserting additional 
information to a low order bit of a signal or a high 
order coefficient of compressed data, a method for 
inserting additional information using masking effect, 
and so forth. Additional information as a watermark 
contains copy management information composed of copy 
management information SCMS-P for read-only record 
mediums and copy management information SCMS-R for 
recordable record mediums. 

In addition to data of a content, data of sub 
code C£in be recorded on the optical disc 101. The data 
of the sub code contains copy management information 
composed of copy management information SCMS-P for 
read-only record mediums and copy management 
information SCMS-R for recordable record mediums. The 
copy management information recorded as additional 



information as a watermark is the same as tlie copy 
management information contained in the data of the sub 
code. 

The optical disc 101 is a reproduction -only 
optical disc (for example, CD, CD-ROM, or CD2-ROM) or a 
recordable optical disc (for example, CD-R, CD-RW, CD2- 
R, or CD2-RW). When the optical disc 101 is a 
reproduction-only optical disc, it contains wobble 
information of which pits are wobbled in the track 
direction . 

A reproduction signal that is read from the 
optical disc 101 is supplied from the optical pickup 

103 to a reproducing amplifier 104. An output signal 
of the reproducing amplifier 104 is supplied to a 
demodulating circuit 105. The demodulating circuit 105 
performs a demodulating process for data of an output 
signal supplied from the reproducing amplifier 104. 
Output data of the demodulating circuit 105 is supplied 
to an error correcting circuit 106. In addition, the 
output signal of the demodulating circuit 105 is 
supplied to a sub code decoder 107- 

An output signal of the reproducing amplifier 

104 is supplied to a wobble detecting circuit 113. An 
output of the wobble detecting circuit 113 is supplied 
to a medium type determining circuit 115. The medium 
type determining circuit 115 determines the type of the 
optical disc 101 that is reproduced corresponding to an 
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output of tlie wobble detecLiny circuit 113. 

In other words, the wobble detecting circuit 
113 detects wobble information of which pits are 
wobbled and recorded in a perpendicular direction of 
the track direction of the optical disc 101. Depending 
on whether the wobble detecting circuit 113 can detect 
the wobble information, the mediiam type determining 
circuit 115 determines whether the optical disc 101 is 
a reproduction- only disc or a recordable disc. When 
the wobble detecting circuit 113 has detected the 
wobble information, the medium type determining circuit 
115 determines that the optical disc 101 is a 
reproduction-only disc. In contrast, when the wobble 
detecting circuit 113 has not detected the wobble 
information, the medium type determining circuit 115 
determines that the optical disc 101 is a recordable 
disc. 

An error correcting circuit 106 performs on 
error correcting process for output data of the 
demodulating circuit 105. An output of the error 
correcting circuit 106 is supplied to a switch circuit 
109. In addition, the output of the error correcting 
circuit 106 is supplied to a watermark detecting 
circuit 110. Output data of the error correcting 
circuit 106 through the switch circuit 109 is output 
from a data output terminal 121 through the switch 
circuit 118. In addition, the output data of the data 



output terminal 121 is supplxed to a D/A converter 119. 
An output of the D/A converter 119 is obtained from an 
analog signal output terminal 120. 

Data of a content that is read or reproduced 
5 from the optical disc 101 has been superimposed with 

additional information as a watermark. An output of 
the error correcting circuit 106 is supplied to the 
watermark detecting circuit 110. The watermark 
detecting circuit 110 detects additional information as 

^10 a watermark superimposed in the data of the content. 

Q The additional information as the watermark that has 

been detected is supplied to a copy management 



a 
m 



information extracting circuit 111- 

The data reproduced from the optical disc 101 



15 contains the data of the sub code* The data of the sub 

code contains copy management information SCMS-P and 
SCMS-R. An output of the demodulating circuit 105 is 



supplied to the sub code decoder 107. The sub code 
decoder 107 decodes the data of the sub code. An 

20 output of the sub code decoder 107 is supplied to a 

copy management information extracting circuit 108- 

A medium type determination signal is 
supplied from the medivmi type determining circuit 115 
to the copy management information extracting circuit 

25 111 and the copy management information extracting 

circuit 108. As was described above, the medium type 
determining circuit 115 determines whether the optical 
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disc 101 is a read-only disc or a recordable dlsu 
depending on whether a wobble signal is present or 
absent- The medium type determining circuit 115 
outputs the medium type determination signal 
corresponding to the determined record medium type. 

The copy mauiagement information extracting 
circuit 111 selects the copy management information 
corresponding to the determined record medium type from 
the copy management information SCMS-P and SCMS-R 
corresponding to the medium type determination signal 
received from the medium type determining circuit 115. 
In other words, when the medium type determining 
circuit 115 has determined that the optical disc 101 is 
a read-only disc, the copy management information 
extracting circuit 111 outputs the copy management 
information SCMS-P for read-only record mediums as the 
copy management information contained in the additional 
information as the watermark. In contrast, when the 
medium type determining circuit 115 has determined that 
the optical disc 101 is a recordable disc, the copy 
management information extracting circuit 111 outputs 
the copy management information SCMS-R for recordable 
record mediums as the copy management information 
contained in the additional information as the 
watermark. 

The copy management information extracting 
circuit 108 selects the copy management information 
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corresponding to the record mediura f roni the copy 
management information SCMS~P and SCMS-R contained in 
the data of the sub code corresponding to the output of 
the medium type determining circuit 115. In other 
words, when the medium type determining circuit 115 has 
determined that the optical disc 101 is a read-only 
disc, the copy management information extracting 
circuit 108 outputs the copy management information 
SCMS-P for read-only record mediums as the copy 
management information contained in the data of the sub 
code. In contrast, when the medium type determining 
circuit 115 has determined that the optical disc 101 is 
a recordable disc, the copy management information 
extracting circuit 108 outputs the copy management 
information SCMS-R for recordable record mediums as the 
copy management information contained in the data of 

the sub code. 

An output of the copy management inf oannation 
extracting circuit 111 and an output of the copy 
management information extracting circuit 108 are 
supplied to a collating circuit 116. The collating 
circuit 116 collates the copy management information 
SCMS-P or SCMS-R contained in the sub code extracted by 
the copy management information extracting circuit 108 
with the copy management information SCMS-P or SCMS-R 
contained in the information as the watermark extracted 
by the copy management information extracting circuit 



Ill- 

Since the copy management information SCMS-P 
and SCMS-R contained in the sub code are normally the 
same as the copy management information SCMS-P and 
5 SCMS-R contained in the additional information as the 

watermark, the copy management information SCMS-P or 
SCMS-R contained in the sub code extracted by the copy 
management information extracting circuit 108 must be 
matched with the copy management information SCMS-P or 
10 SCMS-R contained in the additional information as the 

H watermark extracted by the copy management information 

extracting circuit 111- When the collated result of 
^ the collating circuit 116 represents that the copy 

management information contained in the sub code 
15 matches the copy management information contained in 

the additional information as the watermark, the switch 
circuit 109 is turned on. 

An output of the collating circuit 116 is 
supplied to a determining circuit 117. The determining 
20 circuit 117 controls the switch circuit 118 

corresponding to the copy management inforxaation SCMS-P 
or SCMS-R. 

In other words, when the copy management 
information SCMS-P or SCMS-R is (0, 0) or (0, 1), since 
25 a copy operation is permitted or in only one generation 

(see Fig. 8), the determining circuit 117 causes the 
switch circuit 118 to be turned on. In contrast, when 
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the copy management informacion SCMS-P or SCMS-R is (1, 
1), since a copy operation is prohibited, the 
determining circuit 117 causes the switch circuit 118 
to be tuimed off. 
5 Thus, when the copy management Information 

SCMS-P or SCMS-R contained in the sub code extracted by 
the copy msinagement information extracting circuit 108 
matches the copy management Information SCMS-P or SCMS- 
R contained In the Information of the watermark 

Ui 10 extracted by the copy management information extracting 

& 

Q circuit 111, the switch circuit 109 is turned on. 

w 

1-^ When the copy management information SCMS-P 

1^ or SCMS-R is selected corresponding to the type of the 



record medium and the selected copy management 



^ 15 information is (0, 0) or (0, 1), the switch circuit 118 

Si 

is turned on. When the switch circuit 109 is turned on 

!?■ 

Q and the switch circuit 118 is turned on, an output of 

Hi 

the optical disc 101 that has been decoded by the error 
correcting circuit 106 is output from the data output 
20 terminal 121 through the switch circuit 109 and the 

switch circuit 118. Thus, when the recording apparatus 
is connected to the data output terminal 121, data can 
be copied. 

When the copy management information SCMS-R 
25 is (1, 1), since a copy operation is prohibited (see 

Fig. 8), the switch circuit 118 is turned off. When 
the switch circuit 118 is turned off, an output of the 
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optical disc 101 that has been decoded by the error 
correcting circuit 106 is not output from the data 
output terminal 121. Thus, even if the recording 
apparatus is connected to the data output terminal 121, 
5 data cannot be copied. 

When the copy management information SCMS-P 
and SCMS-R have been recorded in the sub code and the 
watermark on the optical disc 101, corresponding to the 
copy management information SCMS-P and SCMS-R, the 
10 switch circuit 118 is turned on/off so as to prevent an 

o 

Q illegal copy operation. 

y Fig. 5 explains a disc copy operation 

ij attempted in the case that a recording apparatus 150 is 

^ connected to the reproducing apparatus 100 shown in Fig. 

H It is assumed that a read-only optical disc 

Q lOlA is loaded to the reproducing apparatus 100. Each 

of sub code and watermark of the optical disc lOlA 
contains (0, 1) and (1, 1) as copy management 
20 information SCMS-P for read-only record mediums and 

copy management infoirmation SCMS-R for recordable 
record mediums. 

When the optical disc lOlA is reproduced by 
the reproducing apparatus 100, since wobble information 
25 is detected, the medium type determining circuit 115 

determines that the optical disc lOlA is a read-only 
disc. 
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The sub code decoder 10 7 decodes the copy 
management information SCMS-P and SCMS-R recorded in 
the sub code of the reproduction data of the optical 
disc lOlA. The sub code data is supplied to the copy 
management information extracting circuit 108. Since 
the medium type determining circuit 115 determines that 
the optical disc 101 Is a read-only disc, the copy 
management information extracting circuit 108 selects 
the copy management information SCMS-P for read-only 
record mediums emd outputs it. 

The watermark detecting circuit 110 decodes 
the copy management Information SCMS-P and SCMS-R 
superimposed as a watermark and recorded as additional 
information in data of a content reproduced from the 
optical disc lOlA. The additional information added as 
the watermark is supplied to the copy management 
information extracting circuit 111. Since the optical 
disc lOlA is a read-only disc, the copy management 
information extracting circuit 111 selects the copy 
management information SCMS-P. 

When the copy memagement information SCMS-P 
extracted by the copy management Information extracting 
circuit 108 matches the copy management information 
SCMS~P extracted by the copy management information 
extracting circuit 111, the switch circuit 109 is 
turned on. At that point, corresponding to the copy 
management information contained in the sub code 
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selected by the copy management information extracting 
circuit 108 and the copy management information SCMS-P 
contained in the watermark extracted by the copy 
management information extracting circuit 111, the 
switch circuit 118 is controlled. Since both the copy 
management information contained in the sub code and 
the copy management information SCMS-P contained in the 
watermark are (0^ 1), an output of the determining 
circuit 117 causes the switch circuit 118 to be turned 



, 10 on. 



Thus, the reproduction information of the 
optical disc lOlA is demodulated by the demodulating 
circuit 105. Thereafter, an error of the reproduction 
information is corrected by the error correcting 
Q 15 circuit 106. The resultant reproduction information is 

output from the data output terminal 121 through the 
switch circuit 109 and the switch circuit 118. The 
data that is output from the data output terminal 121 
is input to an input terminal of the recording 
20 apparatus 150. The data is recorded on an optical disc 

lOlB loaded in the recording apparatus 150. 

At that point, the same copy management 
information as the optical disc lOlA is recorded to the 
optical disc lOlB. Thus, the copy management 
25 information SCMS-P for read-only record mediums and the 

copy management information SCMS-R for recordable 
record mediums become (0, 1) and (1, 1), respectively. 
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Next, ds shown in Fig. 6, it ib assumed that 
the optical disc 10 IB of which data of a content of the 
optical disc 101 A has been copied is loaded to the 
reproducing apparatus 100, that a recordable optical 
5 disc lOlC is loaded to the recording apparatus 150, and 

that the optical disc lOlB is tried to be copied to the 
optical disc lOlC. 

In this case, when the optical disc lOlB is 
reproduced, since the medium type determining circuit 
10 115 does not detect wobble information from the optical 

5 disc lOlB, the medium type determining circuit 115 

determines that the optical disc 10 IB is a recordable 
disc. 

The sub code decoder 107 decodes the copy 
3 15 management information SCMS-P and SCMS-R recorded in 

the sub code. Since the optical disc lOlB is a 
recordable disc, the copy management information 
extracting circuit 108 selects the copy management 
information SCMS-R and outputs it. 
20 The watermenrk detecting circuit 110 decodes 

the copy management information SCMS-P and SCMS-R 
contained in the watermark. Since the optical disc 
lOlB is a writable disc, the copy management 
information extracting circuit 111 selects the copy 
25 management information SCMS-R and outputs it. 

When the copy management information SCMS-R 
extracted by the copy management information extracting 
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circuit 108 matches the copy management information 
SCMS-R extracted by the copy management information 
extracting circuit 111, the switch circuit 109 is 
turned on. At that point, corresponding to the copy 
5 management information contained in the sub code and 

selected by the copy management information extracting 
circuit 108 and the copy management Information 
contained in the watermark and extracted by the copy 
management information extracting circuit 111, the 
10 switch circuit 118 is switched* Since both the copy 

Q 

^ memagement information SCMS-R contained in the sub code 

W 

p and the copy management information SCMS-R contained in 



Nf 
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the watermark are ( 1 ^ 1 ) , corresponding to an output of 
the determining circuit 117, the switch circuit 118 is 
15 turned off. 

Thus, no data is output from the data output 
Q terminal 121. Thus, output data of the optical disc 

lOlB cannot be recorded to the optical disc lOlC loaded 
in the recording apparatus 150. Thus, when the copy 
20 management information for read-only record mediums and 

the copy management information for recordable record 
mediums are (0, 1) and <1, 1), respectively, in the 
original optical disc 101, a copy operation is 
permitted in only one generation, 
25 In the above -described example, copy 

management information is recorded in both sub code and 
watermark. This is because the copy management is 
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enhanced and its reliability is improved - 

Of course, copy management information may be 
recorded to one of sub code and watermark. 
Alternatively, although copy management information may 
be recorded to both sub code and watermark, one of them 
may be used to manage a copy operation • 

Further alternatively, copy management 
information may be recorded to other than sub code and 
watermark. For example ^ copy management information 
may be recorded to a predetermined area of a record 
medium for example an area for TOC (Table Of Contents) 
data or a lead-in area. Alternatively, copy management 
information may bo recorded to a sector header. 

In the above-described example, it is assumed 
that an original record medium is a read-only record 
medixim. However, it should be noted that an original 
record mediiim is not always a read-only record medium. 
Instead, an original record medium may be provided as a 
recordable record medium. For example, the user may 
distribute a record medium that he or she produced. 
Alternatively, the user may publish a content at his or 
her own expense in limited production basis. In such 
cases, an original record medium is a recordable record 
medium. In addition, when a downloaded content is 
original, an original record medium is a recordable 
record medixim. 

Fig. 7 shows an example of which an original 
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record mediiim is a xecordable record mediuia. As with 
the above-described case, when an original record 
medium ±s a recordable record medium, two types of copy 
management information SCMS-P for read-only record 
5 mediums and copy management information SCMS-R for 

recordable record mediums are used. Since it is 
impossible that information will be copied from a 
recordable record medium to a read-only record medlxam, 
as the copy management information SCMS-P for read-only 
1^ 10 record mediums, (1, 0) that is reserved in the SCMS is 

p used. When the copy management information SCMS-P for 

^ read-only record mediums is (1, 0), an original record 



s 



medium is a recordable record medium. 

In Fig. 7, an original record medium 14A is a 



r=l*t 

15 recordable record medium. On the original record 



medium 14A, (1, 0) and (0, 0) as copy management 
information SCMS-P for read-only record mediums and 
copy management information SCMS-R for recordable 
record mediums have been written, respectively* In 
20 this case, it is assumed that Information of the record 

medliun llA is copied to a recordable record medium 14B 
so as to produce a first generation copy of the record 
medium 14A. 

vnien information is copied from the record 
25 medium 14A to the record medium 14B, the record medium 

14A is reproduced- At that point, the copy management 
Information is checked. Since the original record 
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medium 14A is a recordable record medium, tlie copy 
management information SCMS-R for recordable record 
mediums is checked* Since the copy memagement 
information SCMS-R for recordable record mediums is (0, 
5 0), a copy operation is permitted. Thus, information 

is copied from the record medium 14A to the record 
medium 14B. As a result, a first generation copy of 
the record medium 14A is produced to the record medium 
14B. 

U. 10 On the record medium 14B as the first 

^ generation copy of the record medium 14A, the copy 

management information SCMS-P for read-only record 



1=* 
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mediums emd the copy management information SCMS-R for 
recordable record mediums that have been recorded on 

15 the record medium 14A are recorded as they are. Thus, 

on the record medium 14B as the first generation copy 
of the record medium 14A, (1, 0) and (0, 0) as the copy 
management information SCMS-P for read-only record 
mediums emd the copy management information SCMS-R for 

20 recordable record mediums are recorded, respectively - 

In addition, it is assumed that information 
of the record medium 14B is copied to a record mediiam 
14C so as to produce a second generation copy of the 
record medivim 14A. 

25 When information is copied from the record 

medium 14B to the record medium 14C, the record medium 
14B is reproduced. At that point, the copy management 
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Information is checked. Since the jrecord mediurn 14B is 
a recordable record medium, the copy management 
information SCMS-R for recordable record mediums is 
checked. Since the copy management information SCMS~R 
5 for recordable record mediums is ( 0 , 0 ) , a copy 

operation is permitted. Thus, information is copied 
from the record medium 14B to the record medium IIC. 
AS a result, inf oarmation of the record medium 14B is 
copied to the recordable record medium 14C. A second 
10 generation copy of the original record medium 14A is 

3 produced on the record medium 14C. 

M 

Ul On the record medium 14C as the second 

H 

^ generation copy of the record medium 14A, the copy 

y management information SCMS-P for read-only record 

Q 15 mediums and the copy management information SCMS-R for 

recordable record mediums that have been recorded on 
the record medium 14B are recorded as they are. Thus, 
on the record medium 14C as the second generation copy 
of the record medium 14A, (1, O) and (0, 0) as the copy 
20 management information SCMS-P for read-only record 

mediums and the copy management information SCMS-R for 
recordable record mediums are recorded, respectively. 

When (1. 0) and (0, 0) as the copy management 
information SCMS-P for read-only record mediums and the 
25 copy management information SCMS-R for recordable 

record mediums have been recorded on the original 
record medium 14 A, it can be freely copied. 
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Next, Line case that an original record medium 
ISA is copied will be described. The original record 
medium 15A is a writable record medium. On the 
original record medium ISA, (1, 0) and (0, 1) as the 
5 copy management information SCMS-P for read-only record 

mediums and the copy management information SCMS-R for 
recordable record mediums have been recorded, 
respectively* It is assumed that information of the 
record medium ISA is copied to a record medium 15B so 
10 as to produce a first generation copy of the record 

medium ISA. 

When information is copied from the record 
p medium ISA to the record medium 15B, the record medium 

W ISA is reproduced. At that point, the copy management 

Q 15 information is checked. Since the original record 

1=^, medium ISA is a recordable record medium, the copy 

management information SCMS-R for recordable record 
mediums is checked. Since the copy management 
information SCMS-R for recordable record mediums is (O, 
20 1), a copy operation is permitted in one generation. 

Thus, information is copied from the record medium ISA 
to the record medium 15B. As a result, on the record 
medium 15B, a first generation copy of the original 
record medium ISA is produced - 
25 At that point, the copy management 

information is changed (namely, rewritten) so that the 
information can be recorded in only one generation. In 
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other words, on LUe record mediiom 15B as a first 
generation copy, the copy management information SCMS-P 
for read-only record mediums is (1, 0). On the other 
hand, the copy management information SCMS-R for 
recordable record mediums is rewritten to (1, 1) so 
that a further copy operation is prohibited. 

For example, it is assumed that information 
of the record medium 15B is tried to be copied to a 
record medium 15C so as to produce a second generation 
copy of the record medium 15A. 

When information is copied from the record 
medium 15B to the record medium 15C, the record medium 
15B is reproduced. At that point, the copy management 
information is checked. Since the record medium 15B is 
a recordable record meditan, the copy management 
information SCMS-R for recordable record medixim is 
checked. Since the copy management information SCMS-R 
for recordable record medivims is { 1 , 1 ) , a copy 
operation is prohibited- Thus, information of the 
record medium 15B cannot be copied to the record medium 
15C, 

In such a manner, when (1. 0) and (0, 1) as 
the copy management information SCMS-P for read-only 
record mediums and the copy management information 
SCMS-R for recordable record medixims have been recorded 
on the original record medium 15A, respectively, a copy 
operation is permitted in only one generation. 
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Next, the case that an original record medium 
16A is copied will be described. The original record 
medium 16A is a recordable record medium. On the 
original record medium 16A, (1, 0) and (1, 1) as the 
copy management information SCMS-P for read-only record 
mediums and the copy management information SCMS-R for 
recordable record mediiims have been recorded, 
respectively. It is assumed that information of the 
record medium 16A is tried to be copied to a recordable 
record medium 16B so as to produce a first generation 
copy of the record medium 16A. 

When Information is copied from the record 
medium 16A to the record medium 16B, the record medium 
16A is reproduced. At that point, the copy management 



Q 15 information is checked. Since the original record 

14 medium 16A is a recordable record medium, the copy 



management information SCMS-R for recordable record 
mediums is checked. Since the copy management 
information SCMS-R for recordable record medivmis is (1, 

20 1), a copy operation is prohibited. Thus, information 

cannot be copied from the record medium 16A to the 
record medium 16B. 

Thus, when (1, 0) and (1, 1) as the copy 
management infoannation SCMS-P for read-only record 

25 mediums and the copy management information SCMS-R for 

recordable record mediums have been recorded on the 
original record medium 16A, respectively, a copy 
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operation is prohibited. 

Figs* 8 and 9 show the relation between the 
states of the copy management information SCMS-P for 
read-only record mediums and the copy management 
5 information SCMS-R for recordable record mediums and 

copy operations controlled corresponding thereto. In 
Figs. 8 and 9, in bits bO to b3, bits bO and bl 
represent the copy management information SCMS-P for 
read-only record mediums, whereas bits b2 and b3 
1^ 10 represent the copy management information SCMS-R for 

S recordable record mediums . 

In the description with reference to Figs . 3 
and 7, the copy management information SCMS-P for read- 
only record meditims and the copy management information 

Q 15 SCMS-R for recordable record medixams are separately 

H 

H described. However, in Figs. 8 cuid 9, the copy 

Q management information is treated as foiir bits of which 

two high order bits and two low order bits aret used to 
represent the copy management information SCMS-P for 
20 read-only record mediums and the copy management 

information SCMS-R for recordable record mediums, 
respectively. Pig. 8 shows definitions of the copy 
management information SCMS-P and SCMS-R that are 
basically the same as the conventional SCMS. Fig. 9 
25 shows the states of the copy management information 

SCMS-P and SCMS-R and copy operations corresponding 
thereto . 
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Accordiiig to the above-described first 
embodiment, a plurality of types of copy management 
information corresponding to a plurality of types of 
record mediums are provided- The plurality of types of 
copy management information corresponding to the 
plurality of types of record mediums eare recorded on 
one record medium at a time. When the record medium is 
reproduced, the type thereof is determined. The copy 
management information corresponding to the type of the 
record medium is selected. Corresponding to the 
9 selected copy management information, the copy 

managements are performed. 
O According to a second embodiment , 

ry 

\4 reproduction management information is used instead, of 

S 15 the copy management information used in the above - 

14? described first embodiment. 

Q The reproduction management is performed in 

such a manner that unless a predetermined fee is paid, 
a reproducing operation is not peimitted. When the 
20 predetermined fee is paid, a reproducing operation is 

permitted. When the reproduction management is 
performed, a fee paid for reproducing an original 
record medium may be different from a fee paid for 
reproducing a copied record medium. According to the 
25 above-described first embodiment, a copy prohibition in 

each generation is controlled. Thus, when the copy 
management information used in the first embodiment is 
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substituted wich tirie reproduction management 
information, a reproducing operation can be controlled 
in each generation. 

In other words, according to the second 
embodiment, reproduction management information DRM-P 
for read-only record mediums and reproduction 
management information DRM-R for recordable record 
mediums are used. For example, the reproduction 
management information DRM-P and DRM-R are defined as 
shown in Fig. 10. 

In Fig. 10, bits bO to b3 are reproduction 
management information DRM-P for read-only record 
mediums, whereas bits b4 to b7 are reproduction 
management information DRM-R for writable record 
mediums . 

Since the reproduction management control 
manages a reproducing operation depending on whether 
the record medium is an original record medium or a 
non-original record medium, it can be stated that the 
reproduction management information DRM-P for read-only 
record mediums is reproduction management information 
for original record mediums and the reproduction 
management information DRM-R for recordable record 
mediums is reproduction management information for non- 
original record mediums. 

When two high order bits of each of the 
reproduction management information DRM-P and DRM-R are 
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(1, 0), they represent a charged reproduction. At that 
point, the two low order bits of each of the 
reproduction management information DRM-P and DRM^-R 
represent charging conditions. For example, when the 
two low order bits are (0, 0), ¥ 10 per song is charged. 
When the two low order bits are (0, 1), ¥ 100 per song 
Is charged. For example, when two low order bits are 
(1, 0), ¥ 1 for reproduction every 30 seconds is 
charged. When the two low order bits are (1, 1), ¥ 2 
for reproduction every 30 seconds is charged. 

For example, it is assumed that two types of 
^ reproduction management information DRM-P and DRM-R 

9 recorded on a record medium are (0, 0, 0, 0) and (1, 0, 

W 1, 0), respectively. In this case, when the record 

3 15 medium that is reproduced is a read-only record medium, 

H: the reproduction management information DRM-P for read- 

only record mediums is used. Since the reproduction 
manag^ent information DRM-P for read-only record 
mediums is (0, 0, 0, 0), a free reproduction is 
20 performed. In contrast, when the record medium that is 

reproduced is a writable record medium, the 
reproduction management information DRM-R for writable 
record mediums is used. Since the reproduction 
management information DRM-R for writable record 
25 mediums is(l, 0, 1, 0),¥1 for reproduction every 30 

seconds is charged. 

For example, it is assumed that information 
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of an orxginaX record medium is copied to another 
recordable record medium. In this case, the record 
medium to which the information has been copied is a 
recordable record medium. Thus, the reproduction is 
5 controlled corresponding to the reproduction management 

information DRM-R for recordable record mediums. Since 
the reproduction management information DRM-R for 
writable record mediums is(l, 0, 1, 0),¥1 for 
reproduction every 30 seconds is charged - 
1^ IQ Thus, when an original record medium is a 

§ read-only record medium, if (0, 0, 0, 0) and (1, 0, 1, 

0) as the reproduction mcinagement information DRM-P and 
the reproduction management information DRM-R for 
recordable record mediums have been recorded on the 
p 15 original record medium, the type of the record medium 

H is determined. When the original record medium is 

reproduced, a free reproduction is performed. When 
information is reproduced from a copied record medium, 
¥ 1 for reproduction every 30 seconds is charged. 
20 Fig- 11 shows the relation between states of 

the reproduction management information DRM-P for read- 
only record mediums and reproduction management 
information DRM-R for recordable record mediums and 
reproducing operations performed corresponding thereto. 
25 In the example, in bits bO to b7 , bits bO to b3 

represent reproduction management information DRM-P for 
read-only record mediums and bits b4 to b7 represent 
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reproduction management inrorrnation DRM-R for 
recordable record mediums. 

In the above -described examples, using 
information for read-only record mediums and 
5 information for writable record mediums, a control in 

only one generation is performed. In other words, 
according to the first embodiment, using the copy 
management information SCMS-P for read-only record 
mediums and the copy management information SCMS-R for 
10 recordable record mediums, copy operations for an 

9 original record medium and a copied record medium are 

U4 controlled. In contrast, according to the second 

O embodiment, using the reproduction management 

W" 

y| information DRM-P for read-only record mediums and 

s 

i3 15 reproduction management information DRM-R for 

H 

H recordable record mediums, reproducing conditions for 

=S 

Q an original record medium and a copied record medium 

are controlled. 

When generations can be memaged with a 
20 particular means, a copy control can be extended to a 

plurality of generations as shown in Fig. 12. 

In the example shown in Fig. 12, copy 
management information CPl for original record mediims, 
copy management information CP2 for first generation 
25 copied record mediums, and copy management information 

CPS for second or later generation copied record 
mediums are recorded at a time. The generation of the 
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reproauced record medium Is determined- When the 
record medium is an original record medium, a copy 
process is performed corresponding to the copy 
management information CP! for original record mediums. 
5 When the record medium is a first generation copied 

record medium, a copy process is performed 
corresponding to the copy management information CP 2 
for first generation copied record mediums. When the 
record medium is a second or later generation copied 
5. 10 record medium, a copy process is performed 

Q corresponding to the copy management information CP3 

W f^j. second or later generation copied record mediums. 

0. Of course, by adding copy management 

y| information, copy operations in the third generation 

3 

Q 15 and fourth generation can be managed. 

14 When the copy memagement information is 

=R 

Q extended, even if a copy operation in the second 

generation is prohibited, a charged copy operation may 
be pe3cmitted. For example, in Fig. 12, the copy 
20 management information CPl for original record mediums 

and the copy management information CP2 for first 
generation copied record mediums represent conditions 
in which a copy operation is permitted or prohibited. 
When a copy operation is permitted, it can be freely 
25 performed. The copy management information CP3 for 

second or later generation copied record mediums 
represents charging conditions when a free copy 
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operation is prolixbxted and a charged copy operation is 
permitted. Thus, although a copy operation in the 
second or later generation is prohibited, a charged 
copy operation in the second or later generation may be 
5 permitted. 

Fig. 13 shows copy conditions corresponding 
to characteristics of record mediums. In other words, 
in the example, copy management information CPU for CD, 
copy management information CP12 for CD-R, copy 
10 management information CP13 for hard disk drive, copy 

Q management information CP14 for so-called MD (Mini 

Ul Disc) , and copy management information CP 15 for 

1=^ 

Q semiconductor memory card are provided. These copy 

Hi 

W msuiagement information CPU to CP15 are recorded on a 

3 

O 15 record medium at a time. When the record medium is 

reproduced, corresponding to the reproducing device, 
g one of the copy management information CPU to CP15 Is 

selected. Corresponding to the reproducing device and 
the copy management information corresponding thereto, 
20 the copy operation is controlled. 

Fig. 14 shows an example of copy memagement 
information recorded as copy management information 
CPU, CP12, CP13, CP14, and CP15. In the example, it 
is assumed that a record medium for the CD is an 
25 original record medium and thereby the copy management 

information CPU for CD is (0, 0, 0, 1). Thus, it 
represents that a copy operation is permitted in only 
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one generation. Thus, one generation copy of the 
original record medium is permitted- The copy 
management information for CD is (0, 1, 1, 1) so that a 
copy operation for CD-R is prohibited. The copy 
5 management information CP13 for hard disk is (1, 0, 1, 

0) so that although data can be temporarily recorded to 
the hard disk, data cannot be reproduced therefrom. 

The copy management information CP14 for MD is (0, 1, 1, 

1) so that a copy operation for MD is prohibited. 

10 Since a memory card can copy data at high speed, the 

S copy management information CP15 for memory card is (0, 

2 1, 1, 0) so that a copy operation is prohibited and 

y only a moving operation is permitted. In this example, 

M "moving operation" represents a process or an operation 

Q 15 of which when information is copied from a copy source 

H 

hh medium to a copy destination medium, the information 



5=?=t 
1^ 



copied on the copy source medium is prohibited from 
being reproduced and information copied on the copy 
destination medium is permitted to be reproduced. 

20 Alternatively, conditions of which a copy 

operation is permitted in one time speed and a copy 
operation is prohibited in four tdlmes speed may be 
designated. in this example, "one time speed" 
represents a standcird record/reproduction speed defined 

25 in standard applied for the medium. Likewise, "four 

times speed" represents a speed four times higher them 
the standaurd record/reproduction speed. 
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As was described above, when a plurality of 
types of copy management information, reproduction 
management information, and charging management 
information corresponding to a plurality of types of 
5 reproducing devices are recorded at a time. When a 

copy condition, a reproducing condition, and a charging 
condition for the device are selected and designated, a 
copy operation, a reproducing operation, and a charging 
operation can be managed in a plurality of generations. 
10 All the plurality of types of copy management 

information, reproduction management information, and 
charging management information corresponding to the 
plurality of devices may be recorded. Alternatively, 
one or several of the plurality of types of copy 
p 15 management information, reproduction meuiagement 

H information, and charging management information 

Q corresponding to the plurality of devices may be 

recorded . 

Corresponding to a condition of which the 
20 record medium is an original record medium or a copied 

record medixim, a plurality of types of copy management 
information, reproduction management information, and 
charging management information may be recorded at a 
time. In addition, information about medium types may 
25 be provided. 

For example. Fig. 15 shows an example of the 
structure of data of a watermark superimposed to data 
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of a content recorded on an optical disc. In Fig. 15, 
watermark information is superimposed and recorded to 
data of a content. One unit of the watermark 
information is composed of 256 bits. The watermark 
5 information is repeatedly written for example 16 times. 

At the beginning of each unit of 256 bits of 
the watermark information, sync data suad parity are 
placed. The sync data is composed of a patterned sync 
having a predetermined pattern and an inverted sync 
1^ 10 thereof. Each of the patterned sync and the inverted 

g pattern is composed of for example 14 bits. 

^ Corresponding to the sync data, an error detection 

y parity and an error correction parity are placed. The 

^ psirities separate the patterned sync from the inverted 

^ 15 sync . 

N? The sync data is followed by a header of four 

bits. As mentioned above, the data of the watermark is 
repeatedly written 16 times. The header is time code 
used to count the watermarks repeatedly written. 
20 The header is followed by copyright 

information of four bits, original medium 
identification information of four bits, original copy 
status information of two bits, and non-original copy 
status information of two bits. 
25 The copyright information designates whether 

or not a copy protection can be performed. In the 
example, a copy protection can be designated for each 
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of content types such as audio and video - 

The original medium identification 
information describes the medium type of the original 
of the content. When the medium is an original medium, 
the type of the record meditim represented by the 
original medium identification information should match 
the type of the reproduced record medium. When the 
type of the record medium represented by the original 
medium identification information is compared with the 
type of the record medium that is actually reproduced, 
it can be determined whether the record mediiim is an 
original record medium or a non- original record medium. 

The original copy status represents copy and 
charging conditions when the record medium is an 
original record medium. 

The non-original copy status represents copy 
and charging conditions when the record medium is a 
non- original record medium. 

The non- original copy status is followed by a 
DRM (Digital Rights Management) payload of 32 bits 
(reserved) . The DRM payload contains management 
information . 

The DRM payload is followed by an encryption 
key of 128 bits. The encryption key is followed by 
generation management information of 16 bits. 

The generation management information 
represents whether the record medium is an original 
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record medium or a copied record medium. When the 
record medium is a copied record medium, the generation 
management information represents in what generation 
the record medium has been copied. In the example, the 
generation management information is repeatedly written 
four times. Whenever the content is copied, the 
generation management information is rewritten. 

The generation management information is 
followed by error detection CRC code of 32 bits. The 
CRC code is used to detect an error. 

The generation management information is 
repeatedly written four times so as to improve the 
reliability thereof- In other words, since it is 
difficult to rewrite information of the watermark, the 
generation management information is not contained in a 
CRC error detection block. If the generation 
management information is contained in an error 
detection block, whenever the generation is rewritten, 
the CRC code should be calculated and changed. However, 
when the generation management information is not 
contained in a CRC block, the reliability is lost. To 
prevent such a problem, the generation management 
information is repeatedly written four times so as to 
improve the reliability thereof. 

In the example, the original medium 
identification information is provided. With the 
original medium identification information, the type of 



an original medium can be identified. When che 
reproduced recoird medium is an original record medium, 
the type of the record medium represented by the 
original medium identification information must be the 
5 same as the type of the record medium that is actually 

reproduced. Thus, when the identification information 
of the original medium is compared with the type of the 
record medium that is actually reproduced, it can be 
determined whether the reproduced record medium is an 

j, 10 original record medium or a non- original record medium. 

y In the example, there are an original copy 

status and a non-original copy status. When the record 

Q 



medium is an original record medium, corresponding to 
W the original copy status, a copy operation, a 



3 15 reproducing operation, and a charging operation are 

M controlled. When the record medium is a non- original 

g record medium (namely, a copied record medium), 

corresponding to the non-original copy status, a copy 
operation, a reproducing operation, and a charging 
20 operation are controlled • 

In the excunple, generation information is 
provided- With the generation information, a process 
corresponding to a copy generation can be performed. 

Fig. 16 shows a third embodiment. In the 
25 above-described examples, when data of a content is 

recorded, a plurality of types of copy management 
information corresponding to a plurality of types of 
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record mediums ajre recorded at a time. Tiie type of the 
record mediiim on which data of a content has been 
recorded is determined • With the copy management 
information corresponding to the record medium, a copy 
5 operation is managed. 

On the other hand, in this example, original 
type information and copy management information are 
peure -recorded on a record medium. The type of the 
record medium obtained corresponding to the original 
10 type information is compared with the type of the 

9 record medium that is actually reproduced so as to 

determine whether or not the record medium is an 
original record medium. When the determined result 
W represents that the record mediiun is an original record 

O 15 medium, using the copy management information recorded 

on the record medium, a copy operation is managed. In 
contrast, when the determined result represents that 
the record mediiam is not an original record medium, a 
copy operation is managed by supposing that the record 
20 medium is a copied record medium and thereby the 

generation of the copy management information has been 
advanced . 

Fig. 16 shows the structure of a watermark 
embedded to data of a content in such a case. Data of 
25 a watermark is embedded to the least significant bit of 

data of a content. Data of a watermark is processed as 
one information unit (packet) of 48 bits. 
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In the example, a watermark is embedded to 
the least significant bit of a content. Of course, a 
spectrum spreading method, a method for detecting a 
peak value and embedding a watermark thereto, a method 
5 for embedding a watermeuck to a high order coefficient 

of compressed data, a method using masking, and so 
forth can be used. 

As shown in Fig. 16, at the beginning of one 
packet (48 bits) of data of a watermark, a sync is 
h4. 10 placed. The sync is used to detect the beginning of 

Q the packet and establish synchronization thereof, 

y The sync is followed by original type 

9 information of two bits. The original type information 

'A 

is used to identify the type of an original record 

Q 15 medium. When the original type information is {0, 0), 

H 

W it represents that the original record medium is a 

3 read-only medium (such as CD-DA (Compact Disc-Digital 

ni 

Audio) or CD-ROM (Compact Disc Read Only Memory). When 
the original type information is (0, 1), it represents 

20 that the original record medium is a non-ROM recordable 

record medium (such as CD-R (Compact Disc Recordable) 
or CD-RW (Compact Disc Rewritable)). When the original 
type information is (1, 0), it represents that the 
original record medium is a hybrid record meditim 

25 (having a ROM area and a non-ROM area)* 

The original type information is followed by 
copy management information of two bits. When the copy 
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management information is (0, 0), it represents that a 
copy operation is prohibited. When the copy management 
information is (0, 1), it represents that a copy 
operation is permitted in one generation. Vlhen the 
5 copy management information is (1, 1), it represents 

that a copy operation can be freely performed • 

In the example, when the original type 
information recorded on the record medium is different 
from the type of the real record medium and thereby the 
10 determined result represents that the record medium is 

a copied record medium, since it is supposed that a 

R 

Ul copy operation has been performed in at least one 

Q generation, supposing that copy management information 

Ul of which the copy generation is advanced by one is new 

s 

^ 15 copy management information, a copy operation is 

H 

Mr managed. In this case* when the determined result 

M 

g represents that the record medium is not an original 

record medium, supposing that copy management 
information of which the copy generation is advanced by 

20 one is new copy management information, even if the 

copy management information is not rewritten, a copy 
generation can be managed. 

In other words, by comparing the type of the 
record medium represented by the original type 

25 information with the type of the record medium that is 

actually reproduced, it is determined whether or not 
the record medium is an original record medium. When 
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the determined result represents that the record medixim 
is an original record medium, corresponding to the copy 
management information of the record medium, a copy 
operation is managed. 

On the other hand, when the type of the 
record medium represented by the original type 
information is compared with the type of the record 
medium that is actually reproduced, if the determined 
result represents that the record medium is not an 
original record medium, corresponding to copy 
management information of which the copy generation has 
been advanced by one, a copy operation is managed. 

Fig* 17 is a flow chart showing the above - 
described process. In Fig. 17, when the record medium 
is reproduced, the type of the reproduced record medium 
is identified (at step Sll). When the record medium is 
a reproduction- only record medium, since it contains 
wobble information of which pits are wobbled and 
recorded in the track direction (jieimely, the radius 
direction of the record meditam) , the type of the record 
medium can be determined depending on whether or not 
the wobble information can be detected. 

Thereafter, the original type information is 
read from the management information (at step S12). 

The type of the record medium identified at 
step Sll is compared with the original type infoirmation 
that is read at step S12. Corresponding to the 
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compared result, it is determined whether or not the 
record medium that is reproduced is an original record 
medium (at step S13). 

When the determined result at step Sll 
represents that the record medium that is reproduced is 
a CD-ROM and the original type information that is read 
at step S12 is (0, 0), which represents a read-only- 
record medium, since the type of the record medium that 
is reproduced matches the original type information, it 
is determined that the record medium is an original 
record medium. In contrast, when the determined result 
W step Sll represents that the record medium that is 

^ reproduced is a CD-ROM and the original type 

N 

W information that is read at step S12 is (O, 1), which 

^ 15 represents a non-ROM record medium, since the types of 

H the record mediums are different, it is determined that 

O the record medium is not an original record medium. 

nj 

When the determined result at step S13 
represents that the record medium is an original record 
20 medium, a copy operation is managed corresponding to 

the copy management information (at step S14)- 

In contrast, when the determined result at 
step S13 represents that the record medium is not an 
original record medium, a copy operation is managed 
25 corresponding to the copy management information of 

which the copy generation has been advanced by one- 

When the determined result at step S13 
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represents that the record medium is not an original 
record mediiim, it is determined whether or not the copy 
management inf ozonation is (0, 1) {at step S15). 

When the determined result at step S15 
5 represents that the copy memagement information is not 

(0, 1), a copy operation is managed corresponding to 
the copy management information (at step S16). In 
other words, when the copy management information is (1, 
1), which represents that a copy operation can be 

Mr 10 freely performed, even if the copy generation is 

f% 

2 advanced by one, the copy management information is not 

1=1 

2 changed from the copy free state (1, 1). Likewise, 

5| When the copy management information is { 0 , 0 ) , which 

represents that a copy operation is prohibited, even if 
H 15 the copy generation is advanced by one, the copy 

management information is not changed from (O, 0), 
Q Thus, when the copy management information is (1, 1), a 

m 

copy operation is permitted. In contrast, when the 
copy management information is (0, 0), a copy operation 

20 is prohibited. 

When the determined result at step SI 5 
represents that the copy management information is (0, 
1 ) , the copy generation of the copy management 
information is advanced by one. Supposing that the 

25 copy management information is (0, 0). a copy operation 

is managed (at step S17). When the copy management 
information is (0, 1), which represents that a copy 
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operatxon is permitted in one generation, if tlie copy 
generation is advanced by one, the copy management 
information becomes ( 0 , 0 ) , which represents that a 
copy operation is prohibited. Thus, when tlie copy 
5 management information is (0, 1), supposing that the 

copy management information is (0, 0), a copy operation 
is prohibited. 

As was described above, in the example, when 
the original type information recorded on the record 
1^ 10 medium is different from the type of the reeuL record 

y medium and thereby it is determined that the record 

medium is a copied record medium, since it is 



Q considered that a copy operation has been performed in 

IaI at least one generation, supposing that the copy 

^ 15 generation of the management information has been 

u- 

H advanced by one. a copy operation is managed. When the 

Q determined result represents that the record medium is 

not an original record medium, supposing that the copy 
generation of the copy management infoamtnation has been 
20 advanced by one, a copy operation is managed. Thus, 

without need to rewrite the copy management information, 
the copy generation can be managed. 

In the above-described example, when the 
record medium is not an original record medium and the 
25 copy management information is (0, 1), a process is 

performed supposing that the copy management 
information is (0, O) of which the copy generation has 
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been advanced by one. In this case, however, as sho%m 
In Fig. 18, the copy management information may be 
rewritten. 

In Fig. 18, steps S21 to S26 £u:e the same as 
5 steps Sll to S16 shown in Fig. 17. At step S25, when 

the record medium is not an original record medium and 
the copy management information is (0, 1), the flow 
advances to step S27. At step S27. the copy management 
information is changed from (0, 1) to (0, 0). 
10 Thereafter, at step S26, corresponding to the copy 

management information, a copy operation is managed. 

Fig. 19 shows another example. In the 
example, copy generation information is provided. The 
copy generation information represents in what 
Q 15 generation the record medium has been copied. With the 

H copy generation information, a copy operation can be 

Q managed in a plurality of generations. 

As shown in Fig. 19, data of a watermark is 
processed as one information unit (packet) of 64 bits. 
.20 At the beginning of a packet, a sync of 16 bits is 

placed- The sync is used to detect the beginning of 
the packet and establish synchronization thereof. 

The sync is followed by original type 
information of four bits. The original type 
25 information represents the type of an original record 

medium. For example, when the original type 
information is (0, 0, 0, 0), it represents a CD-DA 
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format disc as a record medium. When tlie original type 
information is (0, 0, 0. 1), it represents a CD-DA2 
format disc as a record medium. When the original type 
information is (0, 0, 1, 0), it represents an SA (Super 
5 Audio) -CD format disc as a record medium. When the 

original type information is (0, 0, 1, 1), it 
represents a DVD (Digital versatile Disc) audio format 
disc as a record medium. When the original type 
information is (0, 1, 0, 0), it represents a CD-R 
10 format disc as a record medium. When the original type 

Q 

Q information is (0, 1, 0, 0), it represents a CD2-R 

format disc as a record medium. When the original type 
information is (O, 1, 1, 0), it represents a CD-RW 
format disc as a record medium. When the original type 
Q 15 information is (0, 1, 1, 1), it represents a CD2-RW 

^ format disc as a record medium. When the original type 

S information is (1, 0, 0, 0), it represents an MD (Mini 

Disc) format disc as a record medium. When the 
original type information is (1, 1, 1, 1), it 
20 represents any record medium. 

The original type information is followed by 
copy management information of two bits. The copy 
management information is used to mange copyright. For 
example, when the copy management information is (O, 0) , 
25 it represents that a copy operation can be freely 

performed. When the copy management information is (0. 
1)^ it represents that a copy operation is permitted in 
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only one generatxoa. Wiien the copy management 
information is (1, 0), it represents that a charged 
copy operation is permitted, iflhen the copy management 
information is ( 1 , 1) , it represents that a copy 
operation is prohibited - 

The copy management information is followed 
by generation information of two bits- For example « 
when the generation information is ( 0 , 0 ) , it 
represents an original. VJhen the generation 
information is (0, 1), it represents a first generation 
copy. When the generation information is (1, 0), it 
represents a second generation copy. When the 
generation information is (1, 1), it represents a third 
W or later generation copy. 

Q 15 The copy generation information is followed 

by charging information of 12 bits. When a copy 
operation is permitted with a fee or when a fee is paid 
whenever each song is reproduced, the copy generation 
information is followed by the charging information. 

The charging information is followed by a 
reserved area of 12 bits. At the end of one packet, 
CRC. code of 16 bits is placed. The CRC code is used to 
detect an error. 

In the example shown in Fig. 19, as was 
25 described above, the copy generation information is 

provided. The copy generation information represents 
in what generation data recorded on the record medium 



m 



20 
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tias been copied* Wliouever a copy operation ib 
performed, the copy generation information is rewritten. 

In consideration of the original type 
information and copy generation information recorded on 
the record medium and the type of the real record 
medium together, it is determined whether or not the 
record medium is an original record medium. When the 
determined result represents that the record medium is 
not an original record medium, since it is considered 
that a copy operation has been performed in at least 
one generation, the copy generation of the copy 
J*^ generation information is advemced by one. In such a 



10 



Q manner, a copy operation can be managed in a plurality 

ni 

W of generations. 

Q 3^5 Fig. 20 is a flow ch€urt showing the above- 

H 

H described process. In Fig. 20, when the record medium 

Q is reproduced, the type of the record medium that is 

pj 

reproduced or the type of the record medium as a copy 
source is identified (at step S51). Thereafter, the 

20 management information is read from the watermark (at 

step S52). The management information contains the 
original type, the copy management information, the 
copy generation information, the charging information, 
and so forth shown in Fig. 19. 

25 In consideration of the record medium type 

Identification information obtained at step S51 and the 
original identification information and the copy 
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generation information contained in tiie management 
Information that is read at step S52 together, the 
probability of which the record medium is an original 
record medium is checked (at step S53). As a result, 
it is determined whether or not the record medium is an 
original record medium (at step S54). Although the 
identified result of the record medium at step S51 is a 
recordable record medium, when the original 
identification information is (0000) or although the 
original identification information is (0000), when the 
copy generation information is (01), they are not 
consistent. Thus, it is determined that the record 
medium is not an original record medium. 

When the determined result at step S54 
represents that the record medium as a copy source is 
an original record medium, since the copy generation of 
the record medium is advanced by one. the copy 
generation information is incremented by one (at step 
S55) • 

Corresponding to the copy generation 
information, the copy management information, and the 
charging information, a recording operation is 
controlled (at step S56). In other words, when the 
copy management information is (0, 0), which represents 
that a copy operation can be freely performed, a copy 
operation for data is permitted. When the management 
information is (O. 1), which represents a copy 
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operation is permitted in one yeaeration, a copy 
operation for data is pearmitted. When the copy 
management information is (1, 0), which represents that 
a charged copy operation is permitted, if a charging 
5 operation is performed corresponding to the copy 

generation information and the charging information, a 
copy operation for data is permitted. Wien the copy 
management information is { 1 , 1 ) , which represents that 
a copy operation is prohibited, a copy operation for 
1^ 10 data is prohibited. 

^ When the determined result at step S54 

W represents that the record medium as the copy source is 

not an original record medium , since the record medium 
is not an original record medium, supposing that a copy 

^ 15 operation has been performed in at least one generation, 

H 

Mf the copy generation information is incremented by one 

_S 

Q (at step S57)- 

When a copy operation for data ±s performed, 
since the copy generation of the generation information 
20 of the record medium in the next generation as the copy 

source is advanced by one, the next copy generation 
information is incremented by one (at step S58) . 

Thereafter, corresponding to the copy 
generation information, the copy management information, 
25 and the charging information, a recording operation is 

controlled (at step S59). At that point, at step S5 7, 
the copy generation management information has been 
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xncr emeu ted by one. With the copy generation 
management information of which the copy generation is 
advanced by one, a copy operation is managed. 

In the above- described example, a copy 
operation is managed using the management information. 
In addition, a reproducing operation ccin be also 
managed. 

Fig* 21 is an example of which a reproducing 
operation is managed using the management information. 
In Fig. 21, steps S61 to S64 are the same as steps S51 
to S54 shown in Fig. 20. 

When the determined result at step S64 
represents that the record medium is an original record 
medium, the flow advances to step S65. At step S65, a 
reproducing operation is controlled corresponding to 
the management information. For example, as shown in 
Fig. 10, when data of a content to be reproduced from 
the record medium is charged data, a charging process 
should be normally performed. When the charging 
process has been normally performed, the data of the 
content is reproduced. Thereafter, the next copy 
generation information is incremented (at step S66). 
Corresponding to the copy generation information, the 
copy management information, and the charging 
information, the recording operation is controlled (at 
step S67) . 

When the determined result at step S64 



represerxts tliat the record meciiura is not an original 
record medium, although it is clear that a copy 
operation has been performed in at least one generation, 
since the copy generation information has not been 
5 rewritten, a reproducing operation may be prohibited 

(at step S68). 

Generally, since a copy operation has been 
performed in at least one generation, the copy 
generation infoxmation is incremented by one (at step 
10 S69). Corresponding to the copy generation information, 

3 the copy management information, and the charging 

information, a reproducing operation is controlled (at 
step S70). Thereafter, when a copy operation is 
^ performed, since the copy generation is advanced by one, 

Q 15 the copy generation information is incremented by one 

14 

(at step S71) • 



Corresponding to the copy generation 
information, the copy management information, and the 
charging information, a recording operation is 

20 controlled (at step S72). At that point, at step S69, 

the copy generation management information has been 
incremented by one. With the copy generation 
management information of which the copy generation has 
been advanced by one, a copy operation is managed. 

25 Thus, in the example, when the original type 

information recorded on the record medium is different 
from the type of the real record medium, it is 
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deterroined that the record medium is a copied record 
medium. In that case, since it is considered that a 
copy operation has been performed in at least one 
generation, supposing that the copy management 
information of which the copy generation has been 
advanced by one is the current copy management 
information, a copy operation is managed. Thus, 
without need to rewrite the copy management information, 
the copy generation can be managed » 

In the exeimple, assuming that a copy 
generation is managed in the precondition that whenever 
a copy operation is performed, the copy management 
information and the copy generation information are 
rewritten corresponding to a predetermined rule, when 
the original type information recorded on the record 
medium is different from the type of the real record 
medium, it is determined that the record medium is a 
copied record medium. In this case^ corresponding to 
the predetermined rule, the copy management information 
and the copy generation information eire forcedly 
rewritten. Thus, a copied record medium that does not 
comply with the predetermined rule is not distributed. 
Thus, the copyright can be protected. 

In the above- described examples, a copy 
management in the case that a record medium such as a 
CD-DA disc or a CD-ROM disc on which data of a content 
has been recorded is copied to a recordable record 
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medium such as a CD-R disc or a CD-RW disc was 
described. However, the present invention can be also 
applied for protecting copyright of music that is 
distributed through the Internet* 

In other words, when music is distributed 
through the Internet, there is a risk of which data of 
a content is illegally copied and distributed. However, 
according to the present invention, when data of a 
content is reproduced by a non- original record medium, 
a copy operation and a reproducing operation can be 
restricted- Thus, when music is distributed through 
the Internet, the copyright can be protected. 

According to the present invention, copy 
management information SCMS-P for read-only record 
mediums and copy management information SCMS-R for 
recordable record mediums are pre-recorded to a record 
medium at a time. When the record medium that is 
reproduced is a read-only record medium, a copy 
operation is controlled corresponding to the copy 
management information SCMS-P for read-only record 
mediums. In contrast, when the record medium that is 
reproduced is a recordable record medium, a copy 
operation is controlled corresponding to the copy 
management information SCMS-R for recordable record 
mediums. Thus, without need to rewrite the copy 
management information, a copy operation can be 
controlled in a plurality of generations. 
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Wlien reproduction management information fox 
read-only record mediums and reproduction management 
information for recordable record mediums are pre- 
recorded to a record medium, a reproducing operation 
5 can be controlled depending on whether the record 

medium is an original record medium or a copied record 
medium. When charging management information for read- 
only record mediums and charging management information 
for recordable record mediums are pre-recorded to a 
5^ 10 record medium, a reproducing operation can be 

^ controlled depending on whether the record medium is an 

W original record medium or a copied record medium. 

Q In addition, when original type information 

n| 

W recorded on the record medium is different from the 

Q 15 type of the real record medium and thereby it is 

H 

H. determined that the record medium has been copied. 



since it can be assumed that a copy operation has been 
performed in at least one generation, a copy operation 
is managed supposing that copy management information 

20 of which the copy generation is advanced by one is new 

copy management information • Thus, without need to 
rewrite the copy management information, a copy 
generation can be managed. 

Thus, assuming that whenever a copy operation 

25 is performed, copy management information and copy 

generation information are rewritten corresponding to a 
predetermined rule, the original type information 
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recorded on the record mediuni .Is different from the 
type of the real record medium. VSfhen it has been 
determined that the record medium is a copied record 
medium, the copy management information and the copy 
5 generation information are forcedly rewritten 

corresponding to the predetermined rule. Thus, copied 
record mediums that do not comply with the 
predetermined rule are not distributed. Thus, the 
copyright can be protected . 
10 Industrial Applicability 

As was described above, a record medium, a 



Q 

1^ recording method for a record medium, an output 



controlling method, a reproducing apparatus, a record 
and reproduction controlling method, a recording method. 



Q 15 a recording and reproducing method, and a recording 

H 

and/or reproducing method according to the present 

If 

Q invention are effective for protecting copyright of 

data that is copied from a CD format disc to a CD-R or 
CD-RW format disc. 

20 
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